Rab6A and Rab6A' GTPases play non-overlapping roles in membrane trafficking.
The closely related Rab6 isoforms, Rab6A and Rab6A', have been shown to regulate vesicular trafficking within the Golgi and post-Golgi compartments, but studies using dominant active or negative mutant suggested conflicting models. Here, we report that reduction in the expression of Rab6 isoform using specific small interfering RNA reveals noticeable differences in the Rab6A and Rab6A' biological functions. Surprisingly, Rab6A seems to be largely dispensable in membrane trafficking events, whereas knocking down the expression of Rab6A' hampers the intracellular transport of the retrograde cargo marker, the Shiga Toxin B-subunit along the endocytic pathway, and causes defects in Golgi- associated protein recycling through the endoplasmic reticulum. We also showed that Rab6A' is required for cell cycle progression through mitosis and identify Ile(62) as a key residue for uncoupling Rab6A' functions in mitosis and retrograde trafficking. Thus, our work shows that Rab6A and Rab6A' perform different functions within the cell and suggests a novel role for Rab6A' as the major Rab6 isoform regulating previously described Rab6-dependent transport pathways.